Two new coumarin-hemiterpene ether glucosides, 4'-O-(β-D-glucopyranosyl) desoxylacarol (1), and 5-O-(β-D-glucopyranosyl) lacarol (2), were isolated from the methanolic extract of the aerial parts of Artemisia armeniaca Lam. Their structures were established by means of spectroscopic analysis including 1 H-and 2D-NMR, HRESIMS, and acid hydrolysis. In addition, a structurally related phenylpropanoic acid derivative (3) was obtained in small amounts, and its structure tentatively assigned as 3-(4-hydroxy-3-methylbutoxy)-4-methoxy melilotic acid.
Artemisia armeniaca Lam. (Asteraceae), locally known as Dermane ye Armanestani, is one of 34 Artemisia species growing naturally in Iran [1] . The species is abundant in the Arasbaran area of Eastern Azarbaijan province of Iran. Although ethnopharmacological information on A. armeniaca is not available, several members of this genus are known to possess medicinal uses in Iranian traditional medicine. For example, A. dracunculus is used traditionally as an eupeptic, stomachic, antispasmodic, vermifuge and emmenagogue [2] . A. annua has been used as a haemostatic and remedy against constipation. A. absinthium is known as a laxative and a remedy for intestinal disorders caused by parasites [3] . In medieval Persia it was used topically to alleviate headache [4] and was a constituent of antiepileptic preparations [5] . A. kopetdaghensis was a remedy against intestinal parasites and colitis [3] . As part of our phytochemical studies on the Iranian flora, we have investigated A. armeniaca. Previous phytochemical studies of this species have led to the isolation of a series of coumarin-hemiterpene ethers [6, 7] . α-Pinene and 1,8-cineole were found to be the main constituents of its essential oil [8] . Here we report the characterization of two new coumarin-hemiterpene ether glucosides and a structurally related phenyl propanoic acid derivative from the aerial parts.
Fractionation of the methanolic extract by a combination of VLC and preparative HPLC on RP-18 afforded compounds 1-3. The molecular formula of 1 was established as C 21 Coupling constants (J in Hertz) in parentheses. 13 C NMR data from HSQC and HMBC spectra; ov: overlapping signals 1 ( Table 1) showed signals for a methoxylated coumarin, a hemiterpene ether residue and a β-glucopyranosyl moiety. Two AB systems at δ H 6.25 / 7.86 (2d, J = 9.5 Hz) and 7.06 / 7.34 (2d, J = 8.7 Hz), respectively, were indicative of a 7,8-disubstituted coumarin. A secondary methyl at δ H 1.05 (d, J = 6.8), three multiplets at δ H 1.62, 2.01 and 2.18, a deshielded multiplet corresponding to 2H at δ H 4.18, and a pair of double doublets at δ H 3.53 and 3.82 were assigned to a 4-hydroxy-3-methylbutoxy group. The coupling constant of the anomeric proton (δ 4.30 d, J = 7.7 Hz, H-1´´) was indicative of a β-configured glucopyranosyl residue. HMBC correlations from the methoxy group at δ H 3.96 to C-7 at δ C 157.2 and from the H 2 -1´ at δ H 4.18 to C-8 at δ C 136.4 established the respective location of the methoxy and hemiterpene ether substituents. The HMBC correlation from the anomeric proton at δ H 4.30 (H-1´´) to C-4´ at δ C 76.0, together with the correlations from H 3 -5´ at δ H 1.05 and H 2 -2´ at 2.01 to C-4´ revealed the site of glycosylation. On the basis of above data, the structure of 1 was elucidated as 4´-O-(β-Dglucopyranosyl) desoxylacarol.
The molecular formula of 2 was established as C 21 H 28 O 11 from the HRESIMS quasimolecular [M+Na] + ion at m/z 479.1509 (calc. 479.1524). The UV and NMR data indicated that it was a coumarin derivative differing from 1 by the presence of an additional hydroxyl group at C-5 and the site of glycosylation. The single aromatic proton (δ H 6.97) was assigned to H-6 based on HMBC correlations with C-5, C-7, C-8 and C-10. HMBC correlation from the anomeric proton at δ H 4.94 to the carbon resonance at δ C 152.1 (C-5) in addition to the correlations from the proton signal at δ H 8.26 (H-4) to C-5 revealed the location of the additional hydroxyl group and also the site of glycosylation. The resonance of the anomeric proton at lower field and the upfield shift of C-4´ (δ C 68.4), compared with 1, also support the linkage of the glucosyl residue to the phenolic group in 2. The HMBC correlation from the methoxy group at δ H 3.94 to C-7 at δ C 158.1 confirmed the location of the methoxy substituent Thus, the structure of 2 was elucidated as 5-O-(β-D-glucopyranosyl) lacarol. 1 H NMR spectrum of 3 showed strong similarity with that of 2 except for the lack of a glucosyl residue and the replacement of the olefinic C-3(4) bond by a saturated bond appearing as two 2H triplet-like signals at δ 2.53 and 2.81. The small amounts that were isolated precluded the recording of 2D NMR spectra. From the available data, comparison with melilotic acid [10] , and the obvious structural relationship with 1 and 2, the structure of 3 was tentatively assigned as 3-(4-hydroxy-3-methylbutoxy)-4-methoxy melilotic acid. The respective positions of the methoxy and hydroxybutyloxy substituents on the phenyl ring will require additional confirmation. The absolute configuration at C-3' in compounds 1-3 was not established due to the limited amount of material.
Numerous O-prenylated coumarins have been described in plants. In contrast, derivatives containing a saturated hemiterpene moiety are rare and have been reported only from a few species. To our knowledge, coumarins with a 4-hydroxy-3-methylbutoxy side chain have been found up to now only in the genus Artemisia [7] , and in Skimmia laureola [11] and Bahia ambrosoides [12] . While the aglycones of 1 and 2 have already been reported in Artemisia species, including A. armeniaca [7] , this is the first report of glycosides of these compounds in plants. The glucosyl residue attached to HO-4' of the hemiterpene moiety in 1 demonstrates that this group of compounds cannot be artifacts resulting from electrophilic water addition to a prenyl chain during the extraction and isolation procedure. MHz spectrometer equipped with a 1 mm TXI TM probehead. Standard pulse sequences from Topspin 2.1 software package were used. Optical rotation was measured on a Perkin Elmer 341 polarimeter. UV spectra were recorded on an Ultraspec 3100 pro spectrophotometer (Amersham Biosciences). ESIMS data were obtained on an Esquire 3000 plus ion trap mass spectrometer (Bruker). HRESIMS data were recorded on a microTOF mass spectrometer (Bruker). A HP 5890 Series II gas chromatograph equipped with a HP 5971 mass selective detector (Hewlett Packard) was used for sugar analysis; injector temperature 180°C, detector temperature 260°C. Helium was the carrier gas. Acid hydrolysis and sugar identification: Compound 1 (0.2 mg) was heated at 105ºC for 1 h in 1 mL 2M TFA. The reaction mixture was extracted with ethyl acetate (2 x 0.5 mL). The aqueous phase was evaporated to dryness and re-dissolved in anhydrous pyridine. The sugar was derivatized with L-cysteine methyl ester hydrochloride (40 μL, 60°, 1 h) and subsequently silylated with hexamethyldisilazane and chlorotrimethylsilane (Fluka) in pyridine (2:1:10, 60 μL; 60°C, 30 min) [8] . GC analysis was performed on a capillary DB-225MS column (30 m × 0.25 mm i.d., 0.25 μm; Agilent); column temp. 150° for 2 min, then 5°C/min. to 210°C, then 10°C/min to 240°C). D-Glucose (t R 17.7 min) was identified by comparison with an authentic sample. methoxy-2-oxo-2H-chromen-8-yl) 
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